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(54) Title: METHOD FOR PRODUCING CARBONYL COMPOUND 

^ (54) «Kcd*^: *;u7H-;nb^^ia)Si&^a 

(57) Abstract: A method for producing a carbonyl compound which comprises reacting a water-insoluble oily solution of an aliphatic 
alcohol with an aqueous solution of hydrogen peroxide in the presence of a catalyst containing a metal of Group 8 to 10 of the Pe- 
^ riodic Table in a heterogeneous solution system. The method allows the production of a carbonyl compound from a water-insoluble 
^ aliphatic alcohol under a mild condition, in high yield, with a simple and easy operation, without the need for a solvent-removing 
operation after the reaction, with little adverse effect on a human body or the environment, with safety and with good efficiency. 

O (57) gift: ft*mmm&7)Uz\-)i,to&&&tj&mtfcm*}&}&t£. @ii$$8-i ottftA£*frtttta# 



WO 2004/014830 ^^PCT7JP2003/009377 

7;v3-;i/i§Mbt*;^- ; Wbi§rt> * Ciag f 3 # & £: b T l*. ilf JR^?flfi 

10 ^OA (Comprehensive Organic Synthesis; 1st ed.; B. M. Trost and I. Fleming, Ed.; 
Pergamon: Oxford, 1991; Vol. 7, pp 251-289) if Wb-£^(M. Hudlicky, 
Oxidations in Organic Chemistry; ACS Monograph Ser. 186; American Chemical 
Society: Washington, DC, 1990) N KI?ffi3e;J{fl3^«(J. Org. Chem., 1983, 48, 
4155 -4156). — >7 A)H1#STT0^^ f ^^^^ 'J > N-***/ h*(J. Chem. 

15 Soc, Chem. Commun, 1987, 1625 -1627)^£^fb5U h LTffl ^ £Sjfo#£n 6 

v>So bfrb&#£c: *&©«v>BIJ£^CD$fc£ N gMb£!l©JStete^0j& 

cnti^bTs g*3fc^3SBMb;*3fcfc^ &flra»Ate#&<^ £jft&<Z)fil£tttt 

i±, iiiitt 8-i 0M&m&&mm*m^2>j3 ; m&M *it^£#(usp 

4218401 BJ§|ffl#)s ClCD^?S-eii225-600 °C©SMA J 'MT'$»So 

25 SSSkUT^ ftMRfcbT 8- 1 O^JSfiKr««t*MV^S*ttt«««S^nT 
M 3(usp 6232505 ga«B»)*$. Mm«ffi*b7jc5fcdc$g^ ^tT^-T €>7jC^ft 

© l h3^>- 2 -7*n;i^~ ;^^c:|®^^tlTV^So $t>fcSSS 2 0wt%7jc 

^{c^^v^U^-h (ts-1) %MM£l,tzmM'lb7km7k*m^Z>-TJ\'^- 

1 



WO 2004/014830 ^ ^^PCT/JP2003/009377 

frmoMfcRlfo & £D £> tlX ^ £(USP 4480135 BJ£fflS)#, ^Tk^ftt © TJVZl — 

t;^^W^#^c^^T-#s^^^^^^mM-rHi?&IIT^©^|^*» 

=i bMMfc7km7kmm t (DEimte £ ^>^±x froM{IT**«Hi)5fe # 

- Mb^m ©if £!§^}£ £iS#t-f & £ £ * S Ift t T 3 0 

*mmte&tn£, mT©^B^* s s#fc^tL^>o 

(1) $¥7km , wommmy'ji^—jvm^mmt.mm.^7km7kmmt^:, mmw 

25 h & mm tT%>73 )vtf=.Mh'&toa)mmi5&o 

(2) ft7kmfe<DmffiMT)\sZn— JV&&mmti}jm2®i7)VZ2— KX&t), JjjI 

(3) ^*^©JlgJKi^T;i/ri-;i/^ia^jiijK^i^T;i/i2-;i/T$>D. 

2 



5 
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£*&®.bir2>m&m (i) Tbm (3) (D^-ftifrtzmm<DMMJ5& 0 

5 (1) (4) ©V^ftfrfciBtt©®^^,, 

*^W^c:^^^'^b7Jcm*ffiv^§^7Jc^^4©flia&^T;l/n— ;i/©m>fbSJi&fc:<£ 
10 -fb^*^tpffl«£©#?SETN 3fflK-fb*3R*^«i:7 , ;i/ri--;i/»ttl§«Ei:©^— 

fc$SgMb2kjfc £ ©SJfoic: J; £ 7j;v#^;Hb^©^j&Rji&fcr:fe^ 

T£k BUlBbfc^O Ids d©$8ag#figffi£;h, N USP 6232505 B^|ffl#fB<g©^B^iC 

*v>T*2K«ift7;i/3-;v©2kiS»^a»<b2K*7jc^0i^--^§«* N MSB^it 
H8- 1 0^MM^©#STT-^$-yrT7j;v^-;Hb^tJ^^3t-r^>rn-k 
20 *#&£>*lTVk&o USP 4480135 BJ^ #13*4 ©fgBjafc^^T^K T-fe h > 

©£5&&l4^£&m^ — ^^tt^hiSm-fbTK^t©^— ^&^#> 

ilbt*^ Z<D$9—mWl$:?-*>i'Vtr—h (TS-l) i«©3H£TT-SJfo£ 
■&•r*;^#-;Wb•&«IS«3S"rS7'p•fe^*sS&^^TV^So 

25 & N M*u*tm2L. mm, mmm^m^mmvr^mm, ^omm^m^m. 
<m £T% mkm^cDmrnmy^ n ©ms^{±-, ^*©^^a» t (±n& 

t)> <U ^7k^tt©T;m-;v?fitt?»h3l^b7X^7jc^h 

3 
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3- ^>#y-;K 2 — ;k 3 -^-tf-y — ;k 2 j — ;k 
10 3-^r#y— ;k 4-^\^^y— ;w 2-^-^^y— ;k 3-3-^*y— ;k 

4- ;f^#y— ;k 6 5 -A/f>- 2 ;k 2-y±y— ;k 
3-y^y— ;w 4-y^y— ;k ;k 2 ;k 3 -^rft 

y— ;i/s 4 -y"ts y>—)\y, 5 — ;K 1 l-h*rt>-2-t-;K ^ 

15 ^^n^-^^y — J/^di«tA;-;k 2 -y n^^-y-y — ;w 3 

-/> ^;v->^n^\^i7-y — ;k 4 -^^l/^n^-tf-y — ;k 2 -ter*- :t*^;i/ 
i/^o^i)-;-;k 3 -tert-7?-)\,%/ Z n^^j — ;k 4 -terr-^^^^ 
^D^s^-y-y— ;K ^ > h— ;K Is 7. 7 - h V U[2 S 2, 1] 

^7°^ >— 2 ;K 5 -S/^D^^-^^-fey — ;K 1. 2-^>^D^drit> 

20 l, 4 D^\^-y->^^-— ;k 1 — i-(2 

-7;vtn7i-jv) y— ;k 1- (3-7;i/^n7x^;i/) ^^y— ;w 
1- (4-7WD7ir;i/) ^c^y— ;i/ N i- (4-7DD7 ;b) rc^y 
— ;K 1- (4-7D ; E7ir;v) aL^y—;^ 1- ( 4 h 7 ;n ~ 
rc#y — ;k 1- (4 h =^>#;i/#— m^y — ;k 1 - ( 4 - 

25 T-fe^^y^-;!/) m^y— ;K 1 - 7ir:;i/7 , D;V-;i/fe^^f fe^i§ 0 
#3§0J§T-$?£ V<mm$ti& 2®.Tfyu—)\,m.\±, l§fnJig^2IST;v=i-;i/ 
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2 -p<^;i/- l -^try — ;k 3 l -^^r-y-y— ;k 4-^^;i/- 

— ;K 3 l -^drit-y — ;k 4 1 -^-tf-y — ;k 5 
5 ^jv- 1 -^\^l7-y — ;k 2, 2 1 -rn^y— ;k In 2-j-4< 
^r^— l o — ;k ^>s?;i/T;i/3— ;k 2 -7;i/^-D^>^;i/T;i/n — 
;k 3 -7;vtn^>s;;i/7;vn- ;k 4 —? jis^rwoiPfrTjizi—jv^ 4 — 

^BJiC^T&s ±H3bfe<fca^s SH*MJ6^TT\ ^7X?tttOBiJ35^ 

^ * o ffi M 7? 3« ft & # ; 1/ ^ - ; H b ^ © ®J ^ & £ ii #t f s t £ ^ © g m h 

^Sic^rbTiimi. 0*63^e;WS. £F£b<&l. 0*61. 3^;WS©i§ 

©t h*P^^>*ic^rbT 1 . O^UO^i, #*L<ttl. 0*62. 6^ 
;W§©«5HT^^o ^^b7KfS©^i±#fcftjpifci;&<u rUlg© 3 0 

5 
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-;^^£A N ^y^r;i//^^ N U # N ^^>J7-;i//t;v^ :K — y 

*/n$?£A/jftJK N ;i^-^A/j^A5$?£ b^o 8—10 ^© 0 tt^IMI 

tvio — frMiztthxmno . oooi~iot;i/% iflKiio. 0005 

15 ~5«0lHt$§o 

g; b < &50~100 "CO^HT'^TfetV^o R/foffi;frJ±?tfiE> Mffi©^-f*V£ 

^^myLxmnvt^^Rm^^^^m^m^n^o 

25 3-^^r-y-y>. 2-^^"^y>. 3-^r^y>, 4 S 2- 

^-^7^^>, 3-^"^^y>. 4-^-^^y> N 3 2 -^"> N 6- 

5 -^^> - 2 - 3-> s 2-^^-y>, 3-y^-y> N 4-y^-y> s 

5-^±y>s 2 > N 3-7 ? */y> s 4 -^tiJ >\ 5 -^^/y > s 1 

6 
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1 - h'^-fe >— 2 -^->. 1 - K^-fe>— 3 -^-> N 5>^PX*y> N i/^D^. 
^;V^^P^^-y-y > N 2 -tert-73-)\si/>7 D^^i^y >^ 3 -tert-7^)Vis 

10 b7i;X/)-^777t F7i7X 7*0 tf^-7^y >^^WJ^^r 

^1/ -5 o 

±— ;w y^-— ;k ;k 2 ;k 3 -^^v^-F:*- 

— ;w 4 ;w 5 -^^l/^-t^— ;k 2 -^^i/^-t^ 
15 — ;w 3 4 ;k 5 -ai^;i/^^-t>-^- 

)V=r\L Kn o-7WD^>X7;Vrh h\ m-7Wn^>X7;i/f t K p- 

*^*>iiJ:ixfts ^>*>m., ^*y->w.s ^y*>M, 3-?*>m, 

25 f>f, 4 -ai^;V^dp^>^ 5 -^^-;i/^^rit>^ 2, 2-y^?;v7D 

^}-p^m«. p-^;i/^-p^m#^s r^otim p-^u^M.mm, 

7 
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10 1 

S^^^ »y ^7(19.5 mg, 0.10 mmol) £ 2 # y — ;i/(1.6 mL, 10 mmol)*^g-^ 

U 90 °CT-10^^m#bfeo *©«^«»^30%jfiaMbzk&3k$8*ft(1.3 mL, 12 
mmol)£^«TU 90 "CX-imMMW Lfc^U bfco 
GLCM]5£bfc £ s 2 >CDlR^^100%T'$)o7co 
15 Jfctfeftl 1 

mmm2 

20 fi^^^ y ^7(1.50 g, 7.7 mmol) h 2 # y — JVQ.00 g, 768 mmol)^^ bs 

90 °CX-10ft-mm$r b7cio ^©m-^^^30%3M^b7jC^7K?§?«(104 g, 918 mmol) 

£#;^«tu 90 °cT«2o^p^#bfc^ ^^^^^T-^aibfeo mm 
^^^bioo mLCD^m^a-mmi- h u t>2±7kmmxm&mz.M'g\stz.}L^?>, 

2 -^"^^ y >* s 95%(93.9g, 730 mmol)©lR^Tf#?>tt7Co 
25 f«0!] 3 

te^y^ y-PQ.9.5 mg, 0.100 mmol) t 2 -tT^^ y — ;i/(l.6 mL, 10 mmol)^?g 
90 °CT?10^rajjK#bfco ^ ©m^^«E^30%®K'fb**7k^(1.3 mL, 12 
mmol^l&^^TU 90 "CXSmmMn b fc^ M^T^bfee SJfa$S*fc 

8 
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frfeB^^ y ^^5^JL.5mLCD7kt?5(n]^bfc^ 2 -^"^ * J — ;V(1.6 ml, 
10mmol)^iPX.s 90 °CT*10^F^^# bfeo * ©$&-£$&*^30%«ffifb*3fczk$g»[ 
(1.3 mL, 12mmol)fcifc*fc:»nFU 90 °CT*5B3P^# bfcm. 

5 £>&90%©1&^T*2 --*>7$ J >#£|&bTV^;ih#fc>fro£:o 

3 % S^/^^(S^0.10 mmol) £ 2 -al"^^ >> — ;i/(1.6 mL, 10 mmol) b N 
90 'CT?10^|Biat#Ufc. *©»^*«^30%aKfl5****lft(1.3mL k 12 mmol) 

^tiTu 90 °CT-5^p^^#bfe^ sjss*«*a[a*-c^aiufco glc 

10 ZMfeLfetZZ, 2 >©JR*t±91%T?*ofe* 
^JI60!I 5 

S&T'^ y ^7(19.5 mg, 0.100 mmol)il 6 5 2 )\s 

(1.5 ml, 10mmol)*i^b, 90 .CTrlOfrmWiW bfco ©$B-&$&$ft^30%5filMh 
*&*$8*fc(13 mL, 12mmol)^f ^(CiT 90 .CT15B#P^jt# L fc^. 
15 Mifi^^aibfe, NMR§i^bfeJ:i5> 6-^^;1/-5-^7t 1 >-2 
- * > ©1R^ f±55%Tr & o fe o 
f«#] 6 

S^T'^y ^7(19.5 mg, 0.100 mmol) h^^n^\^rl7-y — ;i/(1.0 mL> 10 mmol)£ 

a^b^9oxTlo^Kilt^^bfco J e©s•&^s«^3o%3flK'^bzK*7k^s^R(l.3 mL, 12 

20 mmol)&$fc*fc?BTU 90 .CT?2l$|I5!K# bfc^s -Ejfc$S$ft&^Mt:T?*friJI bfco 

y 2(19.5 mg, 0.100 mmol) ttrans-l,2-is & U^^-V>i^^T— ;P(1.16 g, 
10 mmol)£^1^ U 90 .CT*10^P^il# b fco ^ ©S^S^30%SB&tfjzk3jl2k$8 
25 ^(2.6 mL, 23 nmiol)£ ^klflTFU 90 .C -£208$ HAM* bfc^, < RJ5&$8*fc£^S 
ST^aJb^o GLC£«!l^bfcfcC^ l,2-->^P^\^i7 % >^^->©lR^i±51% 

8 
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V 9 {19.5 mg, 0.100 mmol) t 1-7 :n ~ ;b:n# J —JV(1.2 mL, 10 
mmol)&m-S-U 90 .CT?10#|H1K# bfco *©S^ii?*^30%5a&'fbzf<3R7jcS8E 
(1.3ml,12mmol)^t:lTt> 90 .CT'15i$fgti# bTc^K RfcmtL&MU& 
T'^SPbfeo GLC^«!l^bfei:Cl5s T-fe h7x^ >CDlR^i±100%T*a5^ }fe 0 
5 H»J 9 

fi^^^ y ^7(19.5 mg, 0.100 mmol) t 1 —it 9 9 J — ;i/(1.6 mL 10 mmol)£*i 

^ru 90.c-eio^raai#^bfco *©«i-&«*^30%3flK'fb7k3R7k?§«[(i.3 mu 12 

mmol)£^ SCflgTU 90 .C7?5^m# Ufe^> £^^?&£^i;T*^ bfco 
GLC^?i!l^bfe^Cl5s 1 -it7$±— ;V#18%. 1 >MiPl9%(D)&^ 
10 «btl^3h#t)^ofcc 
Sl»J 1 0 

6^^^ S> ^(19.5 mg, 0.100 mmol) ^^>^;i/^;i/3— ;i/(1.0 mL, 10 mmol)£ 
S^bs9O.CTlO^HiK#bfco^0^?S^3O%3affi^b7k3R*S*(1.3 mL, 12 
mmol)£#^ «T bs90 .CT'15B#^^# bfc&x S*S$8ift£^BS;-C*friai bfeo 
15 GLC£$J^bfc 3s ^>X7JVrt I* ©I&af£fci:85%-C&o fc„ 3cJM^©I& 

^Ifcfcl 1 1 

fi^^^ y ^7(19.5 mg, 0.100 mmol) h 2 - f^fl/'FJVU — ;i/(0.92 mL, 10 mmol) 
£*il§r U 90 .C-ei0#F^# bfeo *©m^*^30%a^b7k3R7jC^§*(1.3 mL, 
20 12 mmol^^fc^TU 90 .CT2W?BBJH#Ufc«x £JE&«tt&£&$ t?}fc£P b 
fco GLC^?|lJ^bfe^Cl3s 2 -7* J >©JR4sttlOO%T*ofco 

fSitefcl 1 2 

S^^v 2> ^7(19.5 mg, 0.100 mmol) £ 2 -^^rlrV ~ ;V(1.3 mL 10 mmol)£?g 
90 .CT»10^^^#bfe o *©S^&*^30%®itfb*&;fc$8$ft(1.3 mL, 12 
25 mmol)§MtiTbs 90 .CT»2^^# bfcgU KJfa&*0E£Mit;T?#SJ bfco 
GLC^^bfe^^^. 2 --s^rity >©iR^St±94%T?*ofc 0 
HJte^J 1 3 

y ^7(19.5 mg, 0.100 mmol) £ $/ & D -^7$ J — ;i/(1.2 mL 10 mmol)£ 
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mmol)&$fc*fc«nFU 90 .CTf2B#IUI«#bfc^ Rj©»**M*7f^Lfco 
GLC£$J£bfc^£ 3. ^D^rr* y >©iR^{±99%-lr^ofeo 
1 4 

5 bTX (^>^U5 s >T-fe h>) S;£(66.4mg, 0.100 mmol) £2 )]/ 
(1.6 mL, 10mmol)^l^b, 90 .CT'10^P^^# bfco *©$g^i8$ft^30%j&gHb 
*5fc*$&*(13 ml, 12 mmol)£1&^ fc?jgT bs 90 .CT*15^P^^ bfe^ KJfcS 
Sft£Si&i;T?*fr33Jbfeo GLCMJ^bfci:;!^ 2 - ^ $ j >©lR^}±37%-£ 

io mmm 1 5 

3 %?^ 9 Jt? K/l^MiJ^Vf? A0.10 mmol)i; 2 -^-^7^ y — ;i/(1.6 mL, 10 
mmol)£*Il^U 90 .CTflO^HIft^ b fco * ©m^^^^30%j©^b7jC^zK^ 
(1.3 mL, 12mmol)&e§**fc$STU 90 .C"C5^HI«# bfc^ 
tfr£Pbfco GLC^«lJ^bfci:C5s 2-t^^y>0lR$l±49%t$ofeo 
15 ^M^J 1 6 

5 %D^r>A/^i(n^i^A0.10 mmol)h 2 # y — ;V(1.6 mL, 10 mmol) 

U 90 .CT10^BS«# b&o *©«^**^0%ffl«ft*3fc***(1.3 mL, 
12 mmol)fc$&* fcJTFU 90 .CT5B$IBjg#b;fc&x Rjfc***M13;T?ttSJ L 
fee GLC£3tebfc^£ 3, 2 -Hrt>#J >©lR4s»±39%T*ofco 
20 ^Jfe^J 1 7 

5 — ^ A/j^^(;V^^^ A0.10 mmol) £ 2 - * 2 $ y — ;i/(1.6 mL, 10 

mmol) £*gl§rU 90 .C"ri0#B8|£# b fco * ©S^&^30%fflgMb7jc£zRjS$ft 
(1.3 mL, 12mmol)£$fc*fciSTU 90 .CV5B$mm& b fc^ 
}ft*Pbfco GLC^«IJ^bfe^C5. 2 - t^^/' >©lRTOl%t^ofeo 



25 



n 
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2. ^7Jc^ttoJiiJte^T;i/ri-;i/ASfiasjjiiJiS^2^T;vn— 

4. MMI8~1 Om©^M-fb^^^3tP^7^O0^M^T-$>^^^^ 
-T ^> W^©^H^ 1 mJbmm 3 ^M^7>{c:tB*&©tl^&o 
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